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(54) CEREBRAL FUNCTION-IMPROVING AGENT, FOOD AND BEVERAGE 

(57)Abstract: 

PURPOSE: To obtain the subject improving agent 
containing theanine, an amino acid derivative 
characterisically contained in tea, as an active 
ingredient, not having a problem on safety, acting on a 
NMDA type receptor to raise the concentration of Ca in 



nerve cells, and effective for treating, improving and v 



c 3r'c*-i ' - c Hi -row H.-;^. ; 

preventing Alzheimer's disease, etc. nopo- 

CONSTITUTION: This improving agent contains ii*, ^ < c;* h s .te^j.cH, ifr^m 

theanine as an active ingredient. The theanine is 

preferably dissolved in purified water or physiological 

saline solution to give an injection solution containing the 

theanine in a concentration of > approximately 50pm, or 

furthermore mixed with taurine, royal jelly, inositol, 

nicotinic acid amide, vitamins, anhydrous caffeine, a 

granulating agent and a sweetener. The theanine is preferably e.g. a L-glutarnic acid-y- 
ethylamide of the formula. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A cerebral function reforming agent which makes theanine an active principle. 
[Claim 2]A cerebral function reforming agent as for which more than about 50micro M 
concentration contains theanine. 

[Claim 3]A cerebral function reforming agent which was dissolved in purified water or a 
physiological saline so that more than about 50micro M concentration might contain theanine, 
and was used as a parenteral solution. 

[Claim 4]The cerebral function reforming agent according to claim 1 or 2 which contains 
theanine, taurine, royal jelly, inositol, nicotinamide, a vitamin, a granulation agent, and a 
sweetening agent at least. 

[Claim 5]The cerebral function reforming agent according to claim 1 or 2 which contains 
theanine, taurine, royal jelly, inositol, nicotinamide, a vitamin, and anhydrous caffeine at least. 
[Claim 6]The cerebral function improvement foodstuffs according to claim 1 or 2 which contain 
theanine, fructose grape sugar liquid, citrate, royal jelly, monosodium L-asparatate, inositol, 
nicotinamide, a vitamin, anhydrous caffeine, a sweetening agent, and a granulation agent at 
least. 

[Claim 7]The cerebral function improvement drink according to claim 1 or 2 which contains 
theanine, fructose grape sugar liquid, citrate, royal jelly, monosodium L-asparatate, inositol, 
nicotinamide, a vitamin, anhydrous caffeine, a sweetening agent, and water at least. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=h 11/6/2009 



JP,08-073350,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the cerebral function reforming agent, the 
foodstuffs, and the drink which can act on the therapy, an improvement, and prevention of the 
neuropathy by brain metabolism, such as memory, study, and a reflective reaction, or the 
obstacles of a cerebral function, these obstacles, the condition relevant to a pathology 
physiology target, for example, an Alzheimer disease, Parkinson's disease, senile dementia, 
and a trauma. 
[0002] 

[Description of the Prior ArtJWith the increase in ageing population, patients who undertook 
damage to cerebral [ a part of], such as a senile dementia patient including an Alzheimer 
disease and a patient who has an obstacle in brain metabolism or a cerebral function, are 
increasing in number. On the other hand, as a cerebral function reforming agent which brings 
these patients' cerebral function forward, or can prevent advance of the further cerebral 
dysfunction, Various drugs, such as calcium hopantenate, sodium ozagrel, nilvadipine, and 
AN I RAS ETAU M U , are recognized, and, these days, the antidementia drug tacrine recognized 
in the U.S. attracted attention. 

[0003]lt is known by carrying out to a part of these brains by repeating functional recovery 
training to the patient who got injured that will make the left-behind nerve cell spread a neural 
circuit around again, and a cerebral function will be recovered. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, each conventional cerebral function 
reforming agent had the problem of having a certain side effects, moreover - until there are 
just no worries about side effects according to functional recovery training, but it recovers - a 
long time gamble -- there was a problem that a large number of functional recovery training 
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had to be performed. 

[0005]On the other hand, a glutamate receptor is a receptor which most generally in a brain 
exists, and it was known that it is deeply related to cerebral functions, such as memory and 
study. This glutamate receptor was divided roughly into the N-methyl-D-aspartic acid (NMDA) 
type receptor and the non-NMDA type receptor, and especially the operation to a NMDA type 
receptor was known as an indispensable factor of the long-term-potentiation phenomenon 
which is plastic change of a nerve cell and a neuron network. The increase in the plasticity of a 
synapse including the long-term-potentiation phenomenon concerned was considered to be a 
factor indispensable to fixing of memory or study, and when the rat was made to actually 
cause a long-term-potentiation phenomenon, there was also a report that learning efficiency 
increased. It was also known that the increase in the plasticity of a synapse including the long- 

2+ 

term-potentiation phenomenon concerned will be brought about by the rise of the Ca 
concentration in a nerve cell. 

[0006]Then, in light of the above-mentioned problems, this invention persons originate in a 
natural product, and, moreover, are taking in daily, and it is thought that it is immunologically 
satisfactory, And by searching the substance which acts on a NMDA type receptor and may 

raise the Ca 2 * concentration in a nerve cell, The cerebral function reforming agent, the 
foodstuffs, and the drink which can make the plasticity of a synapse including a long-term- 
potentiation phenomenon able to increase, can bring about fixing of memory or study, and can 
bring cerebral function recovery forward, or can prevent advance of the further cerebral 
dysfunction tended to be provided. 
[0007] 

[Means for Solving the Problem]This invention persons found out at last that theanine which is 
a derivative of amino acid contained characteristic of tea had the operation concerned as a 

result of inquiring wholeheartedly that a substance which may raise Ca concentration in the 
above-mentioned nerve cell should be searched, and reached this invention in it. Since 
theanine is a substance which is approved as a present food additive and taken in daily, it is 
clear that its there is no problem in safety. Compared with many amino acid contained in 
foodstuffs hardly passing through a blood brain barrier, theanine is known that it is 
comparatively easy to pass through this blood brain barrier. However, it was unknown that 
theanine acted to cranial nerves conventionally. 

[0008]A cerebral function reforming agent of this invention makes theanine an active principle. 
If, as for a cerebral function reforming agent of this invention, more than about 50micro M 

2+ 

concentration contains theanine at least, it can act on a cerebral function and can raise Ca 
concentration in a nerve cell. 

[0009]Here, the theanine in this invention refers to a mixture of L-glutamic acid-gamma- 
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ethylamide or L-glutamic acid-gamma-ethylamide, and this derivative, a derivative of L- 
glutamic acid-gamma-ethylamide - for example[0010] 
[Formula 1] 

H .N^ 

CH~CH 2 -CH 2 -CONH-R 
HOOC ^ 

CR : CH 3 , C 2 H 5 . CH z (CH 2 )n CH 3 (n=1 ~8) ) 
[0011] 

[Formula 2] 

H 2 N^ 

CH-CH Z -CONH-R 
HOOC^ 

CR : CH 3 > C 2 H 5 . CH z (CHz)n CH 3 Cn= 1 ~ 8 > 3 



[0012]lt is ****. 

[0013]The above-mentioned theanine can already be received by the various methods of being 
publicly known, also biosynthesizing by cultivation, such as vegetation or a microorganism, 
and namely, also extracting out of tea leaves - or chemosynthesis can also be carried out. For 
example, in order to receive industrially, after using as copper salt L-pyrrolidone carboxylic 
acid produced by heating L-glutamic acid, it is made to react to anhydrous ethylamine, and if it 
decoppers at the end, it can obtain. 

[0014]Although it can be dissolved as it is in purified water or a physiological saline by the 
cerebral function reforming agent of this invention and it can also prescribe the above- 
mentioned theanine for the patient, An excipient, a binding material, disintegrator, lubricant, 
stabilizer, correctives, etc. are added, it is the well-known method, and a tablet, a capsule, a 
granulated powder agent, powder medicine, syrups, drinkable preparations, or injections can 
also be fabricated and medicated, for example. Germicidal treatment based on the sterilization 
condition which added various additive agents to the above-mentioned theanine, for example, 
was provided in Food Sanitation Law, such as autoclave sterilization, can be performed, 
freeze-drying etc. can be processed further, and it can also provide as cerebral function 
improvement foodstuffs, a cerebral function improvement drink, etc. 
[0015]As a desirable example of a formula of a cerebral function reforming agent of this 
invention, foodstuffs, and a drink, A cerebral function reforming agent which was dissolved in 
purified water or a physiological saline, and was used as a parenteral solution so that more 
than about SOmicro M concentration might contain theanine, At least Theanine, taurine, royal 
jelly, inositol, nicotinamide, a cerebral function reforming agent containing a vitamin, a 
granulation agent, and a sweetening agent - at least - theanine. A cerebral function reforming 
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agent containing taurine, royal jelly, inositol, nicotinamide, a vitamin, and anhydrous caffeine, 
At least Theanine, fructose grape sugar liquid, citrate, royal jelly, Monosodium L-asparatate, 
inositol, nicotinamide, Cerebral function improvement foodstuffs containing a vitamin, 
anhydrous caffeine, a sweetening agent, and a granulation agent, There are a cerebral 
function improvement drink etc. which contain theanine, fructose grape sugar liquid, citrate, 
royal jelly, monosodium L-asparatate, inositol, nicotinamide, a vitamin, anhydrous caffeine, a 
sweetening agent, and water at least. 
[0016] 
[Example] 

(Example 1) By carrying out single-dose administration of the theanine to a rat cerebral cortex 

primary culture nerve cell, and measuring aging of the intracellular Ca concentration 

concerned in this example, using fura-2 which is Ca 2+ susceptibility coloring matter of 
fluorescence, The operation of theanine to the glutamate receptor, especially NMDA type 
receptor in a nerve cell was considered. 

[0017][Culture of rat cerebral cortical cells] The embryo was taken out from the rat of day 18 of 
gestation, the embryo brain was opened further, and the cerebral cortex part was started. The 
cell of the started cerebral cortex part carried out papain enzyme processing, and isolated. On 
the other hand, a cover glass is stuck on the frame made of silicon resin, it is coated with the 
glass top using polyethyleneimine, said cell which isolated was uniformly wound around this 
coating plate so that it might become prescribed concentration, and it cultivated, exchanging 
culture medium every several days. 

[0018][Theanine administration] After changing the culture medium of the above-mentioned 

cultured cell to the buffer solution which is included as for Mg 2+ 0.8mM, first, fura-2 was made 

to incorporate into intracellular and aging of the intracellular Ca 2+ concentration concerned 
was measured. Next, 800microM addition of theanine (commercial item; 99% of purity) was 
done at the cultured cell into which the fura-2 concerned was made to incorporate, and aging 

of Ca 2,n nerve cel,+ concentration was measured. On the other hand, after doing SOmicroM 
addition of D-APV known as specific inhibitor of a NMDA type receptor by the cultured cell into 
which the fura-2 concerned was made to incorporate and making it combine with a NMDA type 

receptor beforehand, 800microM addition of theanine was done and aging of Ca 
concentration was measured. Once removing after that D-APV and theanine which were 
added out of the nerve cell further, 800microM addition of theanine was done again, and aging 

of Ca 2in nerve cell+ concentration was measured. 

[0019]Measurement of aging of Ca 2m nerve cell+ was measured in 1986 using the intracellular 
Ca 2+ concentration multipoint simultaneous viewing device which Kudo and others developed. 
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These measurement results were shown in drawing 1 and drawing 2 . 

[0020][Result] First, change was not looked at by intracellular Ca 2+ concentration only in the 
state of the culture medium which nothing adds to a cultured cell ( drawing 1 ). When 

2+ 

800microM addition of theanine was done, the rise of transient big intracellular Ca 
concentration was seen (drawing 2). However, when theanine was added after adding D-APV 
beforehand and making it combine with a NMDA type receptor, the almost same result as 

drawing 1 was brought, and the rise of intracellular Ca 2+ concentration was not accepted. 
Once removing D-APV and theanine from the inside of a nerve cell, when theanine was added 

2+ 

again, the same result as drawing 2 was brought, and the rise of intracellular Ca 
concentration was accepted. From this, as for theanine, it became clear the glutamate receptor 
in a nerve cell and that it combines with a NMDA type receptor reversibly especially, the rise of 

intracellular Ca 2+ concentration was caused, plastic change of a synapse was brought about, 
and it could act to memory or study effectively. 

[0021](Example 2) This example examined the effective concentration of the theanine which 
can act as a cerebral function reforming agent by medicating continuously a rat cerebral cortex 
primary culture nerve cell with low-concentration theanine compared with the above-mentioned 

Example 1, and measuring aging of the intracellular Ca 2 " 1 " concentration concerned. 
[0022][Cuiture of rat cerebral cortical cells] It carried out like the above-mentioned Example 1 . 
[0023][Theanine administration] After changing the culture medium of the above-mentioned 

cultured cell to the buffer solution which is included as for a Mg 2+ 0.8mM dark degree, theanine 
(commercial item; 99% of purity) to the cultured cell which made fura-2 incorporate into 
intracellular and into which the fura-2 concerned was made to incorporate in the same cell. It 
was made to flow back next so that it may be set to 200microM, and it was continuously added 
so that the concentration might be set to SOmicroM at first. And the theanine concerned was 

probed after predetermined time each time, and Ca 2,n nerve cel,+ concentration was measured. 

Measurement of Ca 2,n nerve cell+ concentration was performed using the intracellular Ca 2+ 
concentration multipoint simultaneous viewing device as well as the above-mentioned 
Example 1. These measurement results were shown in drawing 3 and drawing 4. 
[0024] [Result] Also in the gap to add so that the concentration of theanine may be set to 

2+ 

SOmicroM and 200microM, the continuous density fluctuation of intracellular Ca 
concentration started, and when theanine was removed, it returned. When prescribing a 
medicine for the patient continuously from this so that the concentration of theanine might turn 
into more than at least SOmicro M concentration, it became clear that it acts directly to a brain- 
cell, and the rise of intracellular Ca 2+ concentration was caused, plastic change of a synapse 
was brought about, and it could act to memory or study effectively. 
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[0025]Although there are what is originally carrying out ignition activities spontaneously, and a 
thing which is not working in a nerve cell from this, If more than at least 50micro M 
concentration adds theanine, other nerve cells as which activity was not regarded till then will 
align with the nerve cell which was working before theanine addition, spontaneous and 
periodic ignition activities will be induced and theanine will be flushed from this result, this 
ignition activity will return. Namely, although theanine made the nerve cell for which the 
stimulus was given by that operation participate in the coordinate ignition activities which other 
nerve cell groups perform, when theanine was lost around, as for this nerve cell, seceding from 
this ignition activity again became clear. 

[0026] (Exam pie 3) It dissolved in purified water or a physiological saline so that more than 
50micro M concentration might contain theanine, and it adjusted by an ampul or Bahia Rubin 
abacterially, and was considered as the parenteral solution. 

[0027](Example 4) an effective amount of theanine is contained - as - a granulation agent 
and a flavor agent - in addition, it was considered as the tablet or the capsule. 
[0028]This was adjusted and molded into the next formula as an example. 
Theanine 100-mg taurine in the whole quantity 10g . 100-mg royal jelly 20-mg inositol 5-mg 
nicotinamide 2-mg vitamin B1 - sulfate 0.5-mg vitamin-B2 phosphoric ester 0.5-mg vitamin-B6 
0.5-mg anhydrous caffeine 5-mg granulation agent Optimum dose flavor agent optimum dose 
[0029]lt is as follows when another example of an example formula is shown, 
the theanine 100-mg taurine 100-mg royal jelly 20-mg inositol 5-mg nicotinamide in the whole 
quantity 10g -- 2-mg vitamin-B1 sulfate 0.5-mg vitamin-B2 phosphoric ester 0.5-mg vitamin-B6 
0.5-mg granulation agent Optimum dose flavor agent Optimum dose [0030](Example 5) The 
drinkable preparations of the next formula were manufactured so that more than 50micro M 
concentration might contain theanine. 

Inside of 100 ml of whole quantity Theanine 1000 mg (57.4mM concentration) 
Taurine 1000mg royal jelly 200mg inositol 50mg nicotinamide 20mg vitamin-B1 sulfate 5mg 
vitamin-B2 phosphoric ester 5mg vitamin B6 5mg anhydrous caffeine 50 mg[0031](Example 6) 
The foodstuffs or the can drink of the next formula was manufactured so that more than 
50microM might contain theanine. 

Inside of 200 ml of whole quantity Theanine 1000 mg (28.7mM concentration) 
Fructose grape sugar liquid 30000 mg Citrate . 200 mg Royal jelly 200 mg. Monosodium L- 
asparatate 200 mg. Inositol 50mg nicotinamide 20mg vitamin C 70mg vitamin-B1 sulfate 5mg 
vitamin-B2 phosphoric ester 5mg vitamin B6 5mg anhydrous caffeine 50 mg Sweetening agent 
Optimum dose A granulation agent or water Optimum dose[0032] 

[Effect of the Invention] From the above result, if theanine is prescribed for the patient, it will act 
on the NMDA type receptor which is participating in cerebral functions, such as memory and 
study, deeply, Since raise intracellular Ca 2+ concentration, the plasticity of a synapse including 
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the long-term-potentiation phenomenon of a nerve cell is made to increase and plastic change 
of a nerve cell thru/or a network is brought about, according to the cerebral function reforming 
agent of this invention. It became clear that it can act on the therapy, an improvement, and 
prevention of the neuropathy by condition, such as cerebral dysfunction, these obstacles, an 
Alzheimer disease relevant to a pathology physiology target, Parkinson's disease, and senile 
dementia, and a trauma. 

[0033]Although an operation of the above-mentioned theanine has the nerve cell which is 
carrying out ignition activities spontaneously, and a nerve cell which is not working in a nerve 
cell, If theanine is prescribed for the patient, the nerve cell which has not carried out ignition 
activities is stimulated with theanine, and it is possible that it is what is depended on inducing 
ignition activities to a coordinate to a nerve cell with other ignition activities. 

[0034]Since intracellular Ca 2 " 1 " concentration was effectively raised when prescribing this for 
the patient even if it was the low concentration about about SOmicro of theanine M 
concentration, it became clear that it is also effective as a cerebral function reforming agent. 
[0035]While many amino acid contained in foodstuffs hardly passes through a blood brain 
barrier, Since theanine passes through a blood brain barrier and can act in a brain effectively 
even if it is known that it will be comparatively easy to pass through this blood brain barrier and 
it administers theanine orally, the cerebral function reforming agent of this invention is effective 
also as an orally administered drug. 

[0036]Since theanine is approved as a present food additive and taken in daily, it is also clear 
that its there is no problem in safety. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Drawing 1]lt is the graph which showed aging of Ca 2,n nerve celI+ concentration in case nothing 
[ Drawing 2] Theanine 800muM addition is the graph which showed aging of the nerve cell Ca 2+ 



[Brief Description of the Drawings] 

[Drawing 1] lt is the c 
adds to a nerve cell. 

[Drawing 2] Theanine 
concentration at the time of carrying out at a nerve cell. 

[Drawing 3] lt is the graph which showed aging of the Ca 2m nerve cell+ concentration at the time 
of adding theanine continuously so that it may become a nerve cell with SOmicro M 
concentration. 

[Drawing 4]lt is the graph which showed aging of the Ca concentration at the time 

of adding theanine continuously so that it may become the same nerve cell as drawing 3 w ith 
200micro M concentration. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Translation done.] 
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